Neurochemical changes in the substantiae nigrae and caudate nuclei following acute unilateral intranigral infusions of N-methyl-4-phenyl-1,2,3,6-tetrahydropyridine (MPTP).
Acute unilateral intranigral infusions of MPTP at doses (200 micrograms) which produce robust contralateral rotation in the rat induced significant neurochemical changes in the ipsilateral as well as contralateral nigrostriatal systems. There were pronounced increases in the levels of dopamine (DA), dihydroxyphenylacetic acid (DOPAC) and homovanillic acid (HVA) in the ipsilateral substantia nigra and a significant decrease in the levels of DA in the ipsilateral caudate nucleus while opposite changes occurred in the contralateral substantia nigra and caudate nucleus. The DOPAC:DA and HVA:DA ratios were significantly higher in the ipsilateral caudate nucleus indicating increased activity of the ipsilateral nigrostriatal DA neurones. The levels of noradrenaline and 4-hydroxy-3-methoxyphenylethyline glycol (MHPG) increased and decreased significantly in the ipsilateral and contralateral substantia nigra, respectively, but there were no significant changes in the caudate nuclei. The levels of serotonin (5-HT) and 5-hydroxyindole acetic acid (5-HIAA) increased significantly in the ipsilateral substantia nigra and caudate nucleus as well as in the contralateral caudate nucleus but did not increase significantly in the contralateral substantia nigra. The 5-HIAA:5-HT ratio was significantly decreased in the contralateral caudate nucleus indicating a reduced activity of the contralateral nigrostriatal 5-HT neurones. The data thus indicate that MPTP applied to one substantia nigra is capable of producing profound neurochemical changes not only locally but also in the ipsilateral striatum as well as in the contralateral nigrostriatal system. Previous neuropharmacological studies have suggested that the rotation induced by intranigral MPTP may be mediated via dopamine released from dendrites in the pars reticulata in response to MPTP.(ABSTRACT TRUNCATED AT 250 WORDS)